A systematic study on the nature of decomposition of betaine formed by nucleophilic attack of semistabilized arsonium ylides on thiocarbonyl substrates has been carried out. A series of substituted benzylidenetriphenylarsenanes have been generated from their corresponding salts and condensed with few cyclic thioketones to yield exocyclic olefins as exclusive products. The non-availability of thioepoxides indicates that the mode of decomposition of such type of betaines is quite analogous to the betaine formed by phosphonium ylides. The structure of the products have been assigned by IR and NMR spectral studies.
Introduction
Hie decomposition studies of cyclic betaine, formed by the nucleophilic attack of arsonium ylides on carbonyl systems, has attracted a good deal of attention in the field of organo-arsenic intermediates [1] [2] [3] [4] [5] [6] [7] [8] . Based on uptodate information available, arsonium ylides are supposed to hold a position intermediate between the phosphonium [8] and sulfonium [9] ylides. The course of reaction is determined by the mode of decomposition of cyclic betaines which inturn depends on the affinity of a particular heteroatom towards oxygen atom. Thus phosphonium betaine follows path (a) to give olefins exclusively but sulfonium betaines [9] follow path (b) to afford epoxides only.
Interestingly, the arsonium betaine (la) can follow either path (a) or (b) or both depending on the nature of substituents present on the ylidic carbanion [4, 7] . The betaine decomposition pattern of non-stabilized [10, 11] and stabilized ylides [1, 4] has been well established but the behaviour of semistabilized arsonium ylides is quite ambivalent and this rather has been a point of controversy among so many workers from time to time. The exact course of decomposition of such betaine has been dictated by Trippett et al. [4] , which states that betaines formed by semistabilized arsonium ylides and carbonyl compounds either follow path (a) to give olefins or path (b) to give epoxides but not both in the same reaction mixture (Scheme 1). Recently, Tewari et al. [12] have established that in addition to the structural features of the ylides, the decomposition of betaine is also affected by nature of solvents and bases. Whereas the mode of semistabilized arsonium ylides towards carbonyl compounds still remains in its primitive form, nothing is known about their behaviour with thioketones. So, with a view to test the fate of these ylides with thiocarbonyl substrates and to study the effect of substituents, solvent and base variation on the course of reaction, the present work has been undertaken.
Result and Discussion
The substituted benzyl bromides on treatment with triphenylarsine at reflux temperature gave substituted benzylidenetriphenylarsonium bromide (2a-e) which on treatment with sodium hydride in benzene (Route A) or sodium methoxide in methanol (Route B) afforded the corresponding arsonium ylides, the substituted benzylidenetriphenylarsenanes (3 a-e) in an atmosphere of nitrogen (Scheme 2). The reaction of ylides (3a-e) with cyclic thioketones, 9-fluorenethione (4), 2,7-dibromofluorenethione (6), 2,7-dinitrofluorenethione (8), anthrione (10) and xanthione (12) at 60-80 °C (Route A) gave 9-substituted benzylidenefluorenes (5a-e), 9-substituted benzylidene-2,7-dibromofluorenes (7a-e), 9-substituted benzylidene-2,7-dinitrofluorenes (9a-e), 9-substituted benzylidene, 9,10-dihydroanthracenes (lla-e) and 9-substituted benzylidene xanthenes (13a-e) in 30-80% yields. The ylides generated from their corresponding salts with sodium methoxide in methanol (Route B) when condensed with the above mentioned cyclic thioketones afforded same exocyclic olefins exclusively (Scheme 3). In no case thioepoxide or mixture of olefin and thioepoxide was obtained.
The present results may be attributed to the effect of bulky size of cyclic thioketones which may be operating in decomposition of cyclic betaine in such a way so as to favour triphenylarsine sulphide elimination via path (a) only rather than triphenyl arsine elimination. This behaviour of arsonium towards exocyclic thioketones is quite analogous to that of phosphonium ylides [13, 14] .
All the products (5, 7, 9, 11 and 13a-e) gave satisfactory elemental analysis. The melting points of the products were in accordance with that reported in literature. The IR spectra of the products were in accordance with that reported in literature. The IR spectra of the products showed absorption bands at 1600-1585 cm -1 (vC=C) and 970-950 cm -1 . The latter absorptions are associated with 'out of plane deformations' of hydrogen attached to carbon double bond carbon. The NMR spectra in general exhibited olefinic protons (singlet) in the range of <5 7.00-7.15 and aromatic protons (multiplet) at <5 7.15-7.95.
Experimental
Melting points were determined on Gallen Kamp apparatus and are uncorrected. A Perkin-Elmer Infra cord Spectrometer was used to record IR spectra (KBr). The NMR spectra (CDCls) were run by the use of a Varian A-60 spectrometer with TMS as the internal standard. Column chromatography was done to purify the product by the use of glass column packed with neutral alumina. The purity was checked by TLC.
The arsonium salts (2a-e) were prepared by treatment of substituted benzyl bromides with triphenylarsine in benzene at reflux temperature [4, 12, 15] .
General procedure for synthesis of exocyclic olefins (5, 7, 9, 11 and 13a-e) Route (A) To a stirred suspension of ylides (3a-e) generated from 4 mmoles of their salts (2a-e) and 5 mmoles of sodium hydride in 100 ml of anhydrous benzene was added dropwise through a dropping funnel a solution of 4 mmoles of thioketones 4, 6, 8,10 and 12 separately during an interval of thirty minutes. The mixture was then stirred at room temperature for 1 h and then at reflux temperature for additional 3 h and finally cooled. The residue containing triphenylarsine sulphide and unreacted sodium hydride was filtered and filtrate was concentrated on a steam bath under reduced pressure. The resulting mass was chromatographed over neutral alumina column using petroleum ether (40-60 °C) benzene (1:1) as eluent to give the desired products which were further recrystallized from appropriate solvents shown in Table I .
Route (B)
To a mixture of 4 mmoles of salts (2a-e) and 5 mmoles of sodium methoxide, in 120 ml of dry methanol, was added under nitrogen, 4 mmoles of the same thioketones (4, 6, 8, 10 and 12) . The mixture was stirred at room temperature for 6-8 h. The precipitate so separated was filtered, washed with water and dried. The dried crude product was dissolved in benzene and made to a slurry, which was chromatographed to yield desired products (5, 7, 9, 11 and 13a-e). These were recrystallized with appropriate solvents as mentioned for Route (A) .
